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A. PHILOSOPHY 

The rapid trends toward greater automation, use of computers, and 
the increased technological skills demanded of workers have dramatically 
reduced the market for unskilled and semi-skilled laborers. Twenty per- 
cent of our population consists of persons, who, according to their academic 
talents, are termed "slow learners. 11 It becomes apparent that young people 
of limited ability, who are potential unskilled and semi-skilled workers, 
must be prepared for a useful place in our society. Unless these youths 
are taught salable skills, they must be supported by tax money. This 
situation could lead to a society composed of one segment which is over- 
worked to contribute tax dollars and services, and another segment which 
is unemployed and consumes the wealth, yet produces nothing. 

The magnitude and urgency of this problem demand that schools 
develop appropriate educational opportunities for slow learning students 
throughout their school experiences. The schools are thus faced with the 
problem of training students for jobs and services which may be outmoded 
by the time they enter the business world. Equally disturbing is the fact 
that no one can foretell the many new jobs and products which will be 
created for which no training has been provided. It is generally conceded 
that the service occupations hold the greatest promise cf employment for 
the slow learner. Functional competence in mathematics is essential for 
all persons entering these service occupations. Industry is retaining 
many semi-skilled and unskilled workers who have been displaced by 
automation through extensive retraining. Reports indicate that greater 
success is obtained in retraining workers who have more mathematics 
background than those who do not. Furthermore, training in mathematics 
provides youth with broader choices of vocational employment. It is 
imperative that the student be given a sound foundation in mathematics if 
he is to function effectively as a producer and consumer, and a citizen in 
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his community. 

It is axiomatic that the slow learner should be educated in his own 
right and to the maximum of his ability. Any adaptation of an academically 
oriented program must surely fail. A program of mathematics for the 
slow learner should be based upon the latest developments and research in 
learning theory, an appropriate selection and reorganization of mathematical 
topics, and the inclusion of new materials as well as new techniques for 
presenting mathematical concepts and developing skills. Proper pacing of 
these concepts and skills must underlie the entire structure. All the 
human resources of the educational system - the mathematics teacher, the 
principal, the mathematics supervisor, resource teachers, the guidance 
counselor, and other specialists - must be brought to bear on this problem. 

Probably the most important factor in the success of a mathematics 
program for the slow learner is the teacher. Such a teacher should be 
prepared psychologically to tr;ach students of limited ability. This implies 
an acceptance of the student for what he is, and an awareness of the 
operational level of the student. Furthermore, the teacher should have 
such characteristics as emotional maturity, a broad background of math- 
ematics and a curiosity for more, a liking for young people, patience, and 
above all, a sense of humor. Such a teacher can do much to enhance the 
usually poor self-image of the slow learner, and convince the student that 
he is indeed a person worthy of dignity and respect in this society. 
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B. IDENTIFICATION OF THE SLOW LEARNER 



The most obvious characteristic of the slow learner is his inability 
to keep pace with those students who are average in their rate of academic 
growth. However, other psychological, social, cultural, and physical 
factors may be considered in identifying these students. The following 
criteria, which are divided into two categories, may be used to form a 
basis for the selection of the students who may be classified as slow 
learners. The two criteria - measurable and traits - should receive equal 
consideration when the student is being identified. 

Measurable Criteri a 

1. I.Q. Range 75 - 90 resulting from at least two group tests or 
an individual test. 

2. Percentiles on group tests of mental ability and achievement 
ranging from 0-19 (approximately two or more years below 
grade level in reading comprehension and arithmetic.) 

3. Teacher grades - consistently below average, as indicated by 
"ability" C's and D's as well as E’s. 

Traits Criteria 

1. Limited academic interest 

2. Difficulties in planning and in carrying out work without 
supervision 

3. Limited creativity and intellectual curiosity 

4. Indications of short attention span 

5. Severe limitations in the ability to communicate orally or in 
writing. 
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C. BEHAVIORAL OBJECTIVES 

An integral part of any collection of instructional materials is a 
statement of the objectives. This bulletin is no exception. The 
objectives stated here are stated in behavioral terms. That is, each 
objective is stated in terms of the desired student behaviors. 

To clarify, consider the following example of a behavioral objective 

which is taken from the Grade 7 geometry section of this bulletin. 

The student should be able to construct a drawing 
of a quadrilateral using a straightedge. 

The characteristics of this objective are that it tells who is to perform, 

how he is to perform, and what constitutes an acceptable performance. 

To assess the acquisition of the above stated behavior it is only 
necessary to give a student paper, pencil, and straightedge and instruct 
him to make a drawing of a quadrilateral. In response, the student can 
either make such a drawing or he cannot. In any event, it is possible to 
decide whether or not the stated objective has been realized. Any well 
stated behavioral objective should point clearly to the type of performance 
task necessary to assess its attainment. 

The clarity of a behavioral objective such as the one stated above is 
in clear contrast to the vagueness of comparable objectives which state 
that the student should "understand the concept of quadrilateral" or that 
the teacher should "develop the concept of quadrilateral. 11 These and 
other objectives such as "developing appreciations and attitudes" do not 
lend themselves well to evaluation. Indeed, the assessment of these 
qualities have always posed difficulties for researchers. 

Behavioral scientists such as Jean Piaget and Robert Gagne have 
asserted that true learning involves a change on the part of the learner so 
that he no longer reacts as he did before. His whole being views similar 
situations in a new light. If our instructional program is to effect such 
changes in slow learning students, then the objectives' such be so con- 
structed that they specifically state the desired behavioral responses which 
are observable and hence can be assessed. 







D. ACTION WORDS USED IN STATING BEHAVIORAL OBJECTIVES 

The action words which are used to construct behavorial objectives 
are: 

1. IDENTIFY 

The student selects by pointing to, 
touching, picking up, or circling the 
correct object or. class name. This 
class of performances also includes 
identifying object properties such 
as rough, smooth, straight, curved, 
e.g. The student should be 
able to identify the prime 
numbers from a given set 
containing prime and 
composite numbers. 

2. DISTINGUISH 

The student identifies objects or 
events which are potentially con- 
fusable. This is a more difficult 
identification. 

e.g. The student should be 
able to distinguish between 
ordered pairs such as 
(a, b) and (b, a). 

3. CONSTRUCT 

The student generates a construction 
using instruments, a freehand draw- 
ing, or by building a model. 

e.g. The student should be able 
to construct a copy of an angle 
given a straight edge and a 
compass. 

II 
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4. NAME 




The student constructs an answer 
or example. The teacher is con- 
cerned only with the students ability 
to construct the answer or example, 
not the method or procedure he uses 
in arriving at the solution. 

e. g. The student should be able 
to construct the product of a 
fraction and a whole number. 

The student supplies the correct 
name for a class of objects or events 
orally or in written form. 

e. g. The student should be able 
to name the associative property 
of addition in the set of whole 
numbers. 

The student names the correct solution 
to a problem. This is different from 
construct in that an immediate response 
is expected. In this sense Name is 
used in relation to the basic arithmetic 
facts which students should commit to 
memory. 

e. g. The student should be able 
to name the addition facts through 9. 

The student arranges or classifies 
two or more objects or events in 
proper order in accordance with a 
stated category. This word is used 
when the student arranges something 
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from largest to spial).est, most to 
least, or fastest to slowest. 

e. g. The student shquld be 
able to order a set of whole 
numbers from largest to 
smalle st. 



The student states all the neces- 
sary categories or properties 
relevant to the description of a 
designated situation. The student's 
description mu^t be stated so clearly 
that any other individual could use 
the description to do a task, identify 
an object, or perform an operation. 

The description is mpstly verbal, 
however a model, hand motions, or 

1 

a written example could be used to 
aid in the description. 

The teacher must be willing to accept 
more than one response. For example, 
the student might describe something 
in terms of his surroundings, by 
using example or by stating a definition. 
The description may inplude color, size, 
shape, etc. 

e. g. The student shpuld h e ^ble to 
describe sample spaces as 
ordered arrangements, listing all 
possible outcomes. 
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7. STATE A PRINCIPLE OR RULE 




The student makes a verbal state- 
ment which conveys a rule or 
principle. This is more limiting 
than describing in that only one 
basic response is acceptable. 
Students may use their own words 
in stating the rule. For example, 
when asked the question, "How 
do you find the area of a square?" 
A student may respond, "To find 
the area of a square, measure the 

length of a side and multiply this 

2 

number by itself, " or "A = S 
both are acceptable answers. Any 
formula, theorem, or definition 
is a statement of a rule. 

e. g. The student should be 
able to state the principl ? 
that the circumference of a 
circle equals pi times 
diameter, (C = ttD). 



8. APPLY THE RULE 




The student uses a rule or principle 
to derive an answer to a question. 

The question is stated in such a way 
that the student must employ a 
rational process to arrive at the 
solution. Students might not be 
able to state the rule, however, he 
may still be able to apply it. 

e.g. The student should be able 
to apply the principle of casting 

14 
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nines to check addition 



problems involving whole 
number s . 
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9. DEMONSTRATE 

The student shows a procedure 
or test for the application of a 
rule or principle. The teacher 
wants the student to show how he 
arrived at an answer, not just 
the answer alone. This usually 
involves some action, other than 
verbal, on the part of the student 
e. g. The student should be 
able to demonstrate a pro- 
cedure for finding the least 
common multiple of a given 
pair of numbers. 

10. INTERPRET 

The student uses several rules or 
principles to draw a conclusion, or 
identifies objects and/or events in 
terms of their consequences. This 
constitutes a high level of learning 
since the student must see various 
relationships in order to arrive at 
the desired conclusion. 

e. g. The student should be 
able to interpret the principles 
of angle measure by measur- 
ing and then classifying angles 
as right, acute, obtuse, straight, 
complementary and supplementary. 

15 
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E, OBJECTIVES - INSTRUCTION - ASSESSMENT 

In each of the instructional activities included in this grade the 
focal point of most comments is the student. First the objectives of the 
activities are stated in terms of the desired behavioral outcomes on the 
part of the student. Secondly, the lessons are devoted primarily to 
student activities. Finally, the suggested assessment procedures indicate 
ways in which the student shows whether or not he has acquired the 
desired behavior. In effect, there should be a one-to-one correspondence 
between the set of objectives, the set of learning activities, and the set 
of assessment items. The following examples should clarify the relation- 
ship. 
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A drill on converting inches to feet is used to A written test is used for assessmen 

introduce the topic. purposes. 



F. THE BANDED APPROACH 

Teachers who participated in the experimental program last year 
developed a method of teaching which seems to be effective with the 
slow learner. The key to the success of this method was that a variety 
of mathematical topics were incorporated into each lesson. Naturally, 
small group instruction, individual lab work, extensive use of audio- 
visual aids, games and the like provided the variety of activities within 
the lesson which is necessary to cnange the pace when working with this 
ability student. Thus, the student was exposed to a program of instruction 
which provided a variety of activities as well as a variety of mathematical 
content within a given period. This method of teaching will be referred to 
as the "banded approach. n 

To elaborate further the ,r banded approach 11 is a flexible way of 
organizing instructional activities in the class period. Normally the 
lesson is divided into three bands, although sometimes it may be divided 
into one, two, or even four bands depending on the nature of the activity. 

All bands are not necessarily concerned with the same mathematical topic. 
For example, a unit on Geometry might be taught along with related activities 
on Fundamental Operations. Thus, the unit on Geometry is split into 
smaller parcels and presented over a longer period of time rather than being 
presented as a two week concentrated unit. Since basic students typically 
have short attention spans, the material must be presented within a smaller 
time interval. Thus, the major portion of the lesson might be presented 
during a 25 minute segment since this seems to be about the maximum 
length of time these students can concentrate on any one activity. 

Description of Bands 

Band I is usually a short activity of about 5-10 minutes duration. 

For example, students may review their addition facts using the Math 
Builder, have an oral number puzzle, or complete a number pattern. The 
variety of activities which might be used is numerous. 

Band II usually contains the major topic for the day. It is about 25 
minutes in length. For this activity, specific behavioral objectives are 



stated. Students are exposed to instructional activities which are designed 
to enable them to acquire the desired behaviors. Assessment procedures 
might also be employed here to determine whether students have acquired 
some of the behaviors specified in the objectives. Remaining objectives 
maybe assessed in other bands of subsequent lessons. 

Band III is usually a short activity of about 5-10 minutes. This band 
can be handled two ways . First, all the students might begin work at the 
same time on a class activity. Secondly, as each student completes his 
work in Band II he begins some planned individual or small group activity. 

For example, after a student has completed his work from Band II, he may 
go to a specified place in the room and pick up an interesting puzzle or game, 
work on one of the SRA kits, or listen to a tape at the listening post. This 
approach keeps students actively involved in learning activities rather than 
just waiting for the class to finish an assignment. Thus, a more efficient 
use of the student's time is made. 

The teacher should realize that the above descriptions indicate a general 
outline of what constitutes a banded approach. Flexibility is the key. 

Teachers should vary the number of bands as well as the length of time 
devoted to each depending upon what is being presented. 

To illustrate how this approach could be implemented with your students, 
a sample two week unit is included in section H at the end of the Introduction. 
This unit contains : 

1. A block plan indicating the topics to be presented each day. 

Z. Detailed lesson plans indicating the materials to be used, the 
behavioral objectives, suggested methods for presentation, 
student work sheets, and assessment items. 

3. A series of inventory tests designed to indicate areas of difficulty. 

This two week unit should be taught near the beginning of the school 
year. It is hoped that this unit will provide a model from which the teacher 
can create other units utilizing the same approach. 
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HOW TO USE 



G. 

This guide provides a structured program of instruction for the slow 
learner in mathematics grades 6-11. Suggestions for implementing the 
program are included. The teacher is urged to read this section carefully. 
Familiarity with the materials included and suggestions for their use 
should be of great assistance in determining the best program of instruction 
for basic students. 

The guide is divided into the following major areas of mathematical 
competency: Fundamental Operations, Geometry, Measurement, Graphing, 
Algebra, Probability and Statistics, and Logic. Recreation is the last 
section of the book. 

Each of the areas of mathematical competency contains the following 
items : 

MASTER CHARTS 

These charts give an overview of the mathematical content and the 
behaviors students are to acquire in grades 6-11. The teacher can use 
these charts to get a picture of the total mathematics program for the slow 
learning student. Furthermore, the teacher can see which behaviors 
the students should have acquired prior to entering this grade, which 
behaviors will be developed during this grade, as well as those to be 
developed later. 

GRADE LEVEL CHART 

These ciiarts are identical to the master charts except they contain 
only the information for a specific grade. They can be used to get an 
overview of those behaviors which should be acquired by the student during 
the school year. 

LIST OF BEHAVIORAL OBJECTIVES 

A list of behavioral objectives for this grade should enable the teacher 
to interpret the details omitted in the chart. The teacher can use these 
objectives when planning lessons, since they state precisely what is expected 
of the student. The teacher should realize that these objectives should not 
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necessarily be taught in the order they are presented, rather objectives 
from several areas might be used in order to present a logical development 
of the topic. However,' by the end of the year the students should be able 
to exhibit all the behaviors mentioned. 

Also included in this section are references to the student activities 
which have been developed. These activities have been specifically 
designed to bring about the desired behavioral changes indicated in the 
objectives. This should assist the teacher in identifying the type of 
activity which might be used when developing a particular topic. 

STUDENT ACTIVITIES 

This section contains a series of suggested activities. 

For each activity a Teacher Commentary printed on yellow paper 
is included. This commentary indicates the title of the activity, the unit, 
the behavioral objectives, necessary materials, a procedure for imple- 
mentation and suggested assessment items. Student work sheets are 
printed on white paper and immediately follow the Teacher Commentary. 
The teacher can reproduce these work sheets by taking the master copy out 
of the guide and making a thermal spirit master. The spirit master can 
then be used to run off copies for the students. Be sure to place the 
original copy back in the guide so it can be used again at a later date. 

If color is desired it maybe added by using colored masters before 
duplication. 

The Student Activities section also includes references to: 

1, Kits. These kits are effective devices for use in small 
groups or with individual students. Students perform 
various experiments and as a result of this experimentation, 
are lead to generalizations. The teacher is supplied with 
all the necessary instructions for constructing the kit as 
well as the accompanying student work sheets. It is 
suggested that the teacher use student help in the con- 
struction of the kits. 
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Tapes. Some tapes and their related student work sheets 
are included. These tapes cover a variety of topics on each 
grade level. It is suggested that these tapes be used with 
small groups of students using listening posts, rather than 
as a class activity. 

3. Programed Instruction. Several programed booklets are 
included in the guide. These can be used with individual 
students or small groups for remedial purposes or when the 
teacher feels additional development might be necessary. 

The programed booklets can be reproduced using the same 
procedures outlined for the student work sheets. Again, 

it is suggested that student help be employed in assembling 
the programed booklets. 

4. Films. Several films are included in the Teacher Commentary. 
These films can be obtained from the Baltimore County 
Central Film Library. They can be used with the banded 
approach since the average running time is between 10 - 15 
minutes . 

RECREATIONAL ACTIVITIES 

The Recreation section of the guide is significantly different from the 
sections dealing with mathematical competencies. The activities described 
in this section are designed to develop a positive attitude towards mathe- 
matics . There are no behavioral objectives specified in this section. 

Games and puzzles play an important role in the teaching of mathematics. 
These activities are to be used throughout the year for motivational purposes. 
When using the banded approach, the recreational activities are used 
extensively since they help provide the variety which is necessary to the 
success of this method of teaching. 

In the period of time allocated to produce this guide it was impossible 
to create activities in each of the areas. Therefore, provisions were made 
to supplement this guide as other activities are developed. Teachers are 
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requested to send ivities which they have found to be successful to 
The Office of Mathematics so that they may be added to this guide. 
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A SAMPLE UNIT USING THE BANDED APPROACH 
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SAMPLE UNIT OF BANDED LESSONS - Grade 9 
OUTLINE OF TOPICS 



LESSON 


BAND I 


BAND II 


BAND HI 


1 


Flash cards- 
addition of whole 
numbers 


Introduction to 
counting problems 


Choice of puzzles 
and game s 


2 


Survey Test 
Addition of whole 
number s 


More counting 
problems 


Choice of puzzles 
and games 


3 


Number patterns 


Fundamental 
principle of 
counting 


Choice of puzzles 
and games 


4 


Math Builder 


The Box Diagram 
student boardwork 


Oral number puzzlle 


5 


Survey Test 
Subtraction of 
whole numbers 


The Tree Diagram 


Discussion of puzzles 
and games 


6 


Quiz I 


Counting problems 


Choice of puzzles 
and games 


7 


Oral number 
puzzle 


Discussion of 
quiz results 


Introduction to arrange- 
ment problems 


8 


Factorial nota- 
tion 




Choice of puzzles 
and games 


9 


GROUP WOE 


K INVOLVING THE 1 
SKILLS KIT 


>RA COMPUTATIONAL 


10 


Flash cards - 
addition and 
subtraction of 
whole numbers 


Applying the 
factorial notation 
to arrangement 
problems 


SR A Kit and cross 
number ptxzzles 


11 


Math Builder 


Arranging n things 
m at a time 


SR A Kit and cross 
number puzzles 


12 


Oral drill on 
mult ip li c atio n 


Summary of 

arrangement 

problems 


Choice of puzzles 
and games 
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LESSON 1 






I. Unit: Probability 

II. Materials: 

A. Flash cards on basic addition facts 

B. Student work sheets entitled, "GinoV and "Ameche's" 

C. Student work chcets entitled, "Did You Read It Correctly? 1 ' 

D. Student work sheets entitled, "Do You Know Your Number Facts?" 

E. Student work sheets entitled, "How Well Can You Think?" 

F. Student work sheets entitled, "Geometrical Puzzles" 

G. Games: Heads Up, Take 12 and Equations 

III. Procedure: 

A. Band I 

1. Use flash cards as an oral exercise for reviewing the 

basic addition facts. Each student should have the opportu- 
nity to answer at least one problem. 

B. Band II 

1. Tell the class that they are going to begin a study of some 
interesting types of problems. 

2. Distribute the work sheet entitled, "Gino's - Snack Bar 
Mathematics. " Discuss the problem and have students 
complete the work sheet with your help. 

3. Distribute the work sheet entitled, "Ameche’s - Snack Bar 
Mathematics. " Have the students begin work on these in 
class. 

C. Band III 

The work sheets in the materials section C - F should be 
reproduced and placed in some convenient place in the room. 
The games listed should also be placed in a convenient 
location for the students. The students should have the 
opportunity to choose the activity which interests them most 
after completing the work in Band II. This should be a 
continuing process for the duration of the unit. The students 
do not necessarily need to complete all the problems on one 
work sheet before choosing another activity. Also the 
students should be encouraged to keep their results since 
there will be opportunities later in the unit to discuss their 
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findings . 

Note that the purpose of this activity is to allow students 
to work at their own rate. The faster students may work 
on the puzzles and games while the slower students are 
finishing previous assignments or work sheets. On occasion 
time should be allowed so that even the slowest student will 
have a chance to work a puzzle. 

Solution: M Gino ! s - Snack Bar Mathematics M 

1. Hamburger or Cheeseburger 

2. Coke or Orange or Root Beer 



3. 


2 




4. 


3 




5. 


3 




6. 


a. 


Coke 




b. 


Orange 




c. 


Root Beer 


7. 


3 




8. 


a. 


Coke 




b. 


Orange 




c. 


Root Beer 


9. 


6 




Solution: 


m 


Ameche^ - Snack Bar Mathematics H 


1. 


Hamburger or Cheeseburger or Hot Dog 


2. 


Coke or Orange or Root Beer or Grape 


3. 


3 




4. 


4 




5. 


4 




6. 


a. 


Coke 




b. 


Orange 




c. 


Root Beer 




d. 


Grape 


7. 


4 
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8. a. Coke 



b. Orange 

c. Root Beer 

d. Grape 

9. *4 

10. a. Coke 

b. Orange 

c. Root Beer 

d. Grape 

11 . 12 
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Solutions: 



Did You Read It Correctly? 






1. 


9 


4. 


900 pounds 


2. 


Neither, 8 and 7 is 15 


5. 


Neither 


3. 


The man’s picture 


6. 


2 apples 



Do You Know Your Number Facts? 
1* 29 minutes 5. 

2. 5 6. 

3. 1 7 . 

4. 36 



South Pole 

l + 2 + 3+ 4 + 5 + 6-f7 + (8x9 
14 



How Well Can You Think? 

1. TOT, MADAM I'M ADAM, POP, DAD, TOOT, etc. 

2 . Alphabetically 

3. Nickel, quarter (the quarter is not a nickel) 



4. 

5. 



8 


1 


6 


3 


5 


7 


4 


9 


2 



6. (c) 15 minutes 

7. None, the others flew away 



Not unique 



Geometrical Puzzles 

1* Only b, c, and d can be drawn 2* 





4. 




5. 11 squares; 26 triangles 
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= 100 



GINO j S - SNACK BAR MATHEMATICS 




Let‘s go to Gino ! s! 

1. What will you have to eat, Hamburger? Cheeseburger? 

2. What will you have to drink. Coke? Orange? Root beer 

3. How many choices did you have to eat? 

4. How many choices did you have to drink? 



5. How many drinks could you choose with a hamburger? 

6. List them: a. (hamburger, ) 

b. (hamburger, ) 

c. (hamburger, ) 

7. How many drinks could you choose with a cheeseburger? 

8. List them: a. (cheeseburger, ) 

b. (cheeseburger, ) 

c. (cheeseburger, ) 



9. How many different snacks could you choose? 




AMECHE'S - SNACK BAR MATHEMATICS 



( 




*<* mQ**^ 






ll 



Let’s go to Ameche's ! 

1. What will you. have to eat, Hamburger? Cheeseburger? 

2. What will you have tc drink, Coke? Orange? Root beer 

3. How many choices did you have to eat? 

4. How many choices did you have to drink? 

5. How many drinks could you choose with a hamburger? 

6. List them: a. (hamburger, ) 

b. (hamburger, ) 

c. (hamburger, ) 

d. (hamburger, ) 

7. How many drinks could you choose with a cheeseburger? 

8. List them: a. (cheeseburger, ) 

b. (cheeseburger, ) 

c. (cheeseburger, ) 

d. (cheeseburger, ) 

9. How many drinks could you choose with a hot dog? 

10. List them: a, (hot dog, ) 

b. (hot dog, ) 

c. (hot dog, ) 

d. (hot dog, ) 

11. How many different snacks could you have at Ameche’s? 



Hot Dog ? 
? Grape ? 



o 
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DID YOU READ IT CORRECTLY? 



1. A man had 35 head of cattle. All but 9 died. How many did he 
have left ? 

2. Which is correct: 8 and 7 are 13, or 8 and 7 is 13 ? 

3. A man observing a portrait says, n Brothers and sisters I have 
none, but that man's father is my father ! s son. M How is this possible 

4. A steer on three legs weighs 900 pounds. What will the steer weigh 
when it stands on all four legs ? 

5. Train A leaves San Francisco and Train B leaves New York at the 
same time. Train A averages 50 miles per hour and Train B 
averages 75 miles per hour. Assume it is 3000 miles by rail from 
San Francisco to New York. Which train is the nearer to New York 
when they pass ? 

6. If you take 2 apples from 3 apples, how many do you have? 
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DO YOU KNOW YOUR NUMBER FACTS? 



1. The number of eggs in a basket doubles every minute. The basket 
is full of eggs in half an hour. When was the basket half full? 

2. In making change from a dollar bill for a 28£ sale, what would be 
the least number of coins that could be used? 

3. What is the quotient of any number divided by itself? 

4. A man fenced in a square plot of land. When he had finished, there 
were ten fence posts on each side. How many posts lid he use? 

5. Where on earth could a man walk five miles due north, five miles 
due west, five miles due south, only to find himself back where he 
started. 

6. Insert mathematical symbols to make a true statetnent; 

123456789 100 

7. Which answer is correct? 6 + 2 x 4 = 32 or 14 



O 
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HOW WELL CAN YOU THINK? 



A palindrome is a word or group of words which spells the same 
thing backwards as it does forward. Here are some examples: 

1. MADAM 

2. OTTO 

3. WOW 

4. MOM 
3. RADAR 

Now try to write some more palindromes. 

A secretary said that the digit symbols would naturally be arranged 
in the following order: 85491 76320. Why? 

I have two current United States coins. Together they total 30£. 

One of the coins is not a nickel. What are the coins? 

Two times what number is the same as three times that number? 
Complete the following magic square using the numbers 1, t, 3, 4, 
5, 6, 7, 8, and 9 so that the sum of any row, column, or diagonal 
is equal to 15. 




To walk a mile without fooling around would take about: 

(a) 4 minutes (b) 8 minutes (c) 15 minutes (d) -hour 

C4 

Twelve doves were sitting in a tree. A hunter shot four of them 
with his first shoot. How many remained? 



GEOMETRICAL PUZZLES 



1. Try to draw the following figures without lifting your pencil and 
without retracing any part of a line. 






2. Try to draw four straight line segments without lifting your pencil. 
When you have drawn the four segments, each dot must be covered 
by at least one of these segments. 
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3. Use the numerals 1, 2, 3, 4, 5, 6, and 7 to complete the following 
diagram. Write a numeral in each of the seven diamonds. The 
sum of each of the three rows of three diamonds must add up to 10. 
Each number must be used only once. 



row 2 




4. What is wrong with this picture? Can you redraw it correctly? 



IB 
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5. The Hindu and The Cat 



How many different squares can you count in the picture of the 
Hindu boy? How many different triangles can you count in the 
picture of the cat? Look carefully. The problems are not as 
easy as you might think. 
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LESSON 2 



I. Unit: Probability 

II. Materials: Work sheets entitled ”Big Boy’s” and "How Many?” 

III. Procedure: 

A. Band I 

1. Write the following problems on the board. Have students 
complete these as they enter the room. They are to be 



used as 


a survey test 


on addition of whole 


numbers. 




a» 1 6 


b. 47 c. 


18 


d. 418 


e. 4198 


f. 426 


+29 


+70 


215 


375 


+5673 


371 


45 


117 


+ 30 


+296 


9871 


18 






263 


1089 




+9175 



9990 

2. These problems should be checked in class and collected. 

The teacher should keep an accurate record of the results 
since they will be used later as a basis for grouping. 

B. Band II 

. 1. Discuss the results of the work sheet entitled "Ameche's - 
Snack Bar Mathematics. ” 

2. Distribute the work sheet entitled "Big Boy’s.” Have the 
students complete this quickly. Tell them to look for a 
pattern as they work. 

3. Discuss the results of the ’’Big Boy’s” work sheet. Do not 
formally reveal the Fundamental Principle of Counting yet. 

4. Distribute the work sheet entitled ”How Many?” Students 
should complete this at their own rate! Instruct them to be 
particularly conscious of patterns in their work. 

C. Band III 

As students complete the work sheet entitled, "How Many?” 
they should select their own puzzle or game for the remainder 
of the period. 
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Let' 
How : 



s So to Big Boy's; 



choice, wjjj 

^ av e to e at ? 

y h ° 1Ces Will you h a 

«»» many drin . ' ‘° ^ink? 

y rinks could you h 

H ° W ^any drinks *** a hot dog ? 

COUld you have 



How 



***** snacks 



-Quid 



Wth a cheeseburger 



How d id you g et ^ ^ Blg B °y 's ? 

y “ set your 

y ur answer? 
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HOW MANY? 



1. How many sna.cks ? 



cv \eESE6UW3Etsj I, 




(.VoCOVA TF 

^rI^BERFC 

( SHAKES 

V — 



2. How many outfits? 

2 sweaters - one red, one white 

3 skirts - one gray, one blue, one black 

3. How many records ? 

3 singers - James Brown, Petula Clark, 

Elvis Presley 

4 songs 

4. How many sundaes? 

4 flavors of ice cream 
4 toppings 

5. Sally has 8 outfits of skirts and sweaters to wear. 
She has 2 sweaters. 

How many skirts? 
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LESSON 3 



( I. Unit: Probability 

II. Objectives: The student should be able to: 

A. Describe the Fundamental Principle of Counting by using 
specific examples 

B. Apply the Fundamental Principle of Counting to solve 
related problems 

III. Materials: Work sheets entitled, "More Meal Menus' 1 and 
n A Trip to Paris 11 



IV. Procedure: 

A. Band I - Written Drill on Number Patterns 

1. Have this drill on the board for the students to complete 
as they enter the room. 

What Comes Next? 

a. 1, 3, 5, 7, , , (Answer: 9, 11, 13) 

b. 1, 2, 4, 7, , , (Answer: 11, 16, 22) 

( 1; c. 1, 2, 1, 3, 1, i , (Answer: 4, 1, 5) 

Discuss the student solutions. Point out that there 
could be many possible solutions so long as a pattern 
is maintained. 

B. Band II 

1. Discuss the results of the work sheet entitled, "How Many? 11 

2. Ask - Is there an easier and faster way of finding answers 
to these problems than listing all the possibilities? 

Hopefully, by this time, most students will have discovered 
the basic idea of the Fundamental Principle of Counting. 

Use some of the problems from the work sheet to discuss 
their ideas and label their rule as the Fundamental Principle 
of Counting, i. e. If a first thing can be done in mways, 
and if after that, a second thing can be done in n ways and 
if, after that, a third thing can be done in p ways, then the 
total number of ways in which all three things can be done 
together is m* n* p. 



o 
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Ask the students to make up some problems which involve 
the fundamental principle. Have them present their 
problems to the class and discuss. 

4. Distribute work sheets entitled, ”More Meal Menus” and ”A 
Trip to Paris. 11 Have students complete these sheets 
individually. 

C. Band III - As students complete the work sheets from Band II 
let them continue working on their puzzles and games. 
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MORE MEAL MENUS 



Sunday Dinner 



Jim took Margie to dinner. 
Meat 

roast beef 

steak 

chicken 



i 



They saw the following menu. 

Veget able Dessert 

potatoes ice cream 

peas cake 

carrots 
string beans 



Margie said, "Everything looks so good. I v/ould like to have as many 
different meals as I could. " Jim laughed. He knew that Margie could 
not eat that many meals. Margie asked, "Why are you laughing?" 

Jim replied, "Do you know how many different meals that would be?" 
"No, " said Margie. Jim showed Margie how she could find out how 
many different meals there were. A different meal is made of a 
meat, a vegetable and a dessert. 

Place choices in the proper box 



meat choices 



vegetable choices 



dessert choices 




Then Jim showed how the number of different meals can be found by 
multiplying the numbers in the boxes. 
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A TRIP TO PARIS 




Betty was going to Paris to visit her aunt. On the way she 
wanted to stop in New York to see the Empire State Building and other 
attractions. She took a train to New York. From the picture you can 
see that there are two railroads to New York. 

Betty flew to Paris after enjoying herself in New York. Three 
airlines fly directly to Paris. Her visit made her aunt very happy. She 
took Betty for a tour of London. They wen t to London by ship. There were 
two choices for ships. 

How many different ways could Betty have gone from Baltimore 
to London? 



Trains 



x 




Ship 8 



Different ways to travel from Baltimore 
to London 
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Planes 




LESSON 4 



I. Unit: Probability 

II. Objectives: The student should be able to 

A. Construct a box diagram given appropriate data 

B. Describe a box diagram 

C. Apply the principles of the box diagram to solve related 

problems 

III. Materials: 

A. Math Builder and Filmstrip 9, Subtraction, Minuend 7-10, 

SetAR-FX 

B: Paper and pencil 

IV. Procedure: 

A. Band I 

1. Get the Math Builder and filmstrip 9, Subtraction, 

Minuends 7-10, from the set AJR-FX. 

2. Preview the filmstrip. 

3. The students should have pencil and paper on their desk. 

4. Give the first 15 or 20 subtraction problems orally using 
the left-to-right scanning technique, and a speed setting 
of approximately 20. This speed will vary depending upon 
the class ability. If you find the students are waiting 

for the answer to appear before they respond, change the 
frame from left-to-right scanning to the full line frame 
and mask out the answer. If errors are made with the 
answers masked, use the pause button to give the students 
a longer look at the problem. 

5. After 15 or 20 problems have been done orally, advance the 
filmstrip to part B. Use the full line frame setting. 

6. Have the students number from 1 to 20 on their paper. 

7. Have the students write the answers to the problems on 
their paper. 
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8. Start with the speed control at a slow setting and 
gradually increase it. You will probably not want 
the setting to be greater than 80 when the fastest 
speed is obtained. 

9. To check the problems turn the filmstrip back to 
frame 1 and go through the problems again having 
a student read his answers. This should be done 
at a slow pace. 

B. Band II 

1. Have some students describe the Fundamental Principle 
of Counting using examples that will serve as a review 
and also partial assessment of the objectives of 
Besson 3. 

Z. Discuss the work sheets entitled, "More Meal Menus" 
and ff A Trip to Paris. fl Point out the box diagram used 
in the solution. Introduce the name "box d' '.gram. 11 
Emphasize that a box diagram is an easy way to find 
the total number of things that can happen in a counting 
problem. 

3. Have the following two problems written on the board. 
L»et the students solve them at their seats. 

Use a box diagram to solve these problems. 

1. Tony wanted to dress well. He liked to wear 
something different each day of the week. Tony 
had Z sport coats, 3 pairs of pants, and 4 neckties. 
How many different ways can Tony dress ? 

Z. Jim wanted to go to Hawaii. He also wanted to stop 
in California to see a friend. Jim could get to 
California on any one of 3 trains. He could get from 
California to Hawaii on one of two different boats. 
How many different ways would Jim travel from his 
home to Hawaii? 

4. Have different students put their solutions on the board. 
Try to get every student at the board for one of the two 
problems. This will help assess Objectives A and C 
of the lesson. 
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C. Band III - Oral Number Puzzle Involving Division by 9 

Example 
1. 1234 

137 R I 
9H234 

3. 1 

4. 12^4 

13 R 7 

5. 9)124 

6. 7 



Solution: 

a. Ask the student his first remainder, then his 
second remainder. 

b. Subtract the second remainder from the first. 

c. If the second remainder is larger than the first 
one, add 9 to the first remainder, then subtract. 

d. From the example problem: 

1 first remainder +9 = 10 

7 second remainder - 

the number erased 3 



Have each student: 

1. Write a number with 3 or 
more digits. 

2. Divide by 9- 

3. Circle the remainder. 

4. Erase any one digit of the 

dividend other than zero. 

5. Divide the new number by 9. 

6. Circle the remainder. 

7. You can now tell him the 
number from the dividend which 



o 

o 

ERIC 



B-ll 



LESSON 5 



I. Unit: Probability 

IL Objectives: The student should be able to: 

A. Consturct a tree diagram given appropriate data 

B. Describe a tree diagram 

C. Apply the principle of the tree diagram to solve related problems 

III. Materials: None 

IV. Procedure: 

A. Band I 

1. Write these problems on the board. They are to be used as 
and inventory test on subtraction of whole numbers. 

a. 47 b. 51 c. 506 d. 65 3 e. 800 f. 644 

-32 -13 -394 - 94 -45 3 -408 

15 38 112 559 347 236 

2. These problems should be chocked in class and collected. The 
teacher should keep an accurate record of the results since 
they will be used in conjunction with the inventory test for 
addition of whole numbers as a basis of grouping the students 
for extra work in these arects. 

B. Band II 

1. Discuss the fundamental principle and the box diagram. Have 
students describe each. This will serve as a review and help 
assess the objectives of Lessons 3 and 4. 

2. Pose the following problem: 

If a coin is tossed/ it can land heads or tails. Let H 
stand for heads and T stand for tails. Suppose we have 
two coins and we toss each in turn. One result could 
be indicated HT. This tells us that the first coin landed 
heads and the second landed tails. List the different 
ways in which the two coins can land. 

3. Point out that this problem doesn't v ust ask for the number of 
ways, but asks for a list of the ways. Construct a tree 
diagram for the students which shows how to arrive at the 
list. 



First Second 

Toss Toss Results 




Introduce the name "tree diagram* 11 

4. Have the students construct a tree diagram to solve the 
following problem. Have as many students as possible place 
their solutions on the chalkboard. This will help assess 
Objective A. 

List the different meals that can be made of: a meat and a 

vegetable. The choices are listed below. 

Me at Vegetables 

chicken potato 

meat loaf beets 

corn 

5. Use the same problem as above except complicate it by in- 
cluding choices of a tossed salad or a lettuce and tomato 
salad. Have the students construct a tree diagram and place 
their solutions on the chalkboard. 

C. Band III 

Give the students a chance to discuss some of their findings 
from the games and puzzles. Try to have one problem 
discussed from each work sheet. 
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LESSON 6 



O 



I. Unit: Probability 

II. Materials: Quiz I 

III. Procedure: 

A. Band I 



I. Distribute the Quiz sheet and permit students to work at 
their own rate* 



2. Solutions: 

First Coin Second Coin Third Coin 



j = ^ 



2. PVC, PCV, VCP, VPC, CPV, CVP 

3. 12 

4. SDU, SUD, DSU, DUS, USD, UDS 
B. Band II 

As students complete the quiz let them work on their choice 
of games and puzzles. 



O 
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QUIZ I 



1. Tom has 3 coins in his pocket - a penny, a nickel and a dime* He 
takes the coins from his pocket one at a time. Construct a box 
diagram to show how many different ways he can take the coins 
from his pocket. 

First Coin Second Coin Third Coin 

_ | | 

x x 

2. There are three chairs on the stage. The principal, the vice -principal 
and the coach will use them in an assembly. Construct a tree diagram 
to show the different ways they can arrange the chairs on the stage. 

First Second Third 

Chair Chair Chair Arrangement 




3. The school cafeteria has the following menu: 

Dinners Beverage Des sert 

Soup plate Milk Ice Cream 

Hot plate Orange Drink Cake 

Jello 

A meal consists of a dinner, beverage and dessert. How many 
different meals could be selected? 
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4. If a toothpaste cap is tossed it can land on its side, small side up, 
or small side down as shown. 

OP B ^ 

Let S stand for side, U stand for up and D stand for down. Suppose 
we have three caps and toss each one in turn. One result could be 
SDU. List the different ways in which the three caps can land. 



O 
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LESSON 7 



I. Unit: Probability 

II. Objectives: Tlie student should be able to: 

A. Construct the number of arrangements of N things taken N 
at a time by applying the principle of the box diagram 

B. State the principle that the number of arrangements of N 
things taken N at a time is the product of the first N counting 
numbers 

III. Materials: 

A. Work sheets entitled "The Bookshelf, 11 "A Pocketful of Money" 
and "Problerr ; to Solve" 

B. Four different books 

IV. Procedure: 

A. Band I - Oral puzzle - Guessing a Birthday 
I. Have each student do the following: 



a. 


Multiply the number of the month in 
born by five. 


which you were 


b. 


Add six. 




c. 


Multiply by four. 




d. 


Add nine. 




e. 


Multiply by five. 




f. 


Add the number of the day on which 


you were born. 


Ask individual students for their final results. 



3. Mentally subtract 165 from the final result. 

4. After subtracting 165 the last two digits tell you the day, and 
the other digits te]J you the month of the birthday. For example, 
if his result is 666, when your subtract 165 you get 501. 
Therefore, this person’s birthday is on May 1. 

B. Band II 

Return and discuss "Quiz I" on arrangements. 

C. Band HI 

Use four different books for the following problem. 

Discuss the number of ways one book can be arranged on a 
shelf. 
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3. Continue the discussion by increasing the number of books 
to two, then three and eventually to four. Each time have 
students arx-vnge the books and list the arrangements on 
the board. 



4. 



Organize the results in a chart on the board. 



Number of Books 



Number of Arrangements 



1 

2 

3 

4 



1 

2-1 = 2 
3 . 2 • 1 = 6 
4 • 3 • 2 • 1 = 24 



5. Distribute work sheets entitled "The Bookshelf" and "A 
Pocketful of Money. 11 Have the students complete these in 
class quickly. 

6. Discuss the results. Use the results to formulate the rule 
concerning the product of the first N counting numbers. 

7. Assessment - Objective A - Distribute work sheet entitled 
"Problems to Solve. M 



I 

i 



Solutions: 

' The Bookshelf 

1. 4 

2. 3 

3. 2 

4. 1 

5. 24 

A Pocketful of Money 

1. 5 

2. 4 

3. 3 

4. 2 

5. 120 

) 

O 
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Problems to Solve 

1 . 6 

2. 720 

3. 120 
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Four books are to be arranged on a shelf. 



1* How many choices do you have for the first position? 






(cross out the book you chose) 






2. How many choices do you have for the second position? 






(cross out the second choice) 






3. How many choices are left for the third choice? 






(cross out the third book) 






4. How many are left for the fourth choice? 


i 


: j 


5. How many different ways can the books be arranged on the 
1st Choice 2nd Choice 3rd Choice 4th Choice 


shelf? 

All Ways 
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POCKETFUL OF 

MONEY 





In how many different orders can the coins be taken from his pocket, 
one at a time ? 

1. How many choices does Joe have for the first coin? [L 1 

2. He picks a 2nd coin. How many choices? f""' I 

3. He picks a 3rd coin. How many choices? [ 1 

4. He picks a 4th coin. How many choices? \ — I 



5. In how many different orders can Joe take the coins from his pocket 




o 
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PROBLEMS TO SOLVE 



1. In how many ways can 3 people occupy the back seat of a taxi? 



2. In how many ways can six students line up to buy lunch in the cafeteria? 



3. In. how many ways can 5 people fill the offices of President, Vice 
president, Secretary, Treasurer, and Parliamentarian of the 
Student* Council ? 
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LESSON 8 



I„ Unit: Probability 

II. Objectives: The student should be able to: 

A. Name and identify the factorial symbol 

B. Construct products indicated by factorial notation 

C. Describe factorial notation as a short way of indicating 
products of the first n counting numbers 

III. Materials: Work sheet entitled "Factorial" 



IV. Procedure: 



A. Band I 



1. Discuss the results of the work sheet entitled "Problems 
to Solve. " Have several students state the rule concerning 
the product of the first n counting number. 

2. Introduce and discuss the problem about the picture of the 
basketball team which is found on page 15 in Book 5, 
Experiences in Mathematical Discovery: Ar r ang emen ts 

and Selections , National Council of Teachers of Mathematics . 

3. Introduce the factor ial symbol. 

4. Start the following chart with the students and have them 
complete it. 



Factorial Notation 
1 ! 

2! 

3! 

4! 

5! 

6! 

7! 

8 ! 

9! 

10 ! 



Indicated Product 
1 

2* 1 

3-2- 1 

4- 3- 2- 1 

5-4* 3-2* 1 

6-5-4* 3*2* 1 

7- 6* 5- 4* 3* 2* 1 
8* 7* 6- 5- 4* 3* 2- 1 
9* 8" 7* 6* 5* 4* 3- 2* 1 
10- 9* 8* 7* 6* 5* 4* 3- 2* 1 



Product 
1 
2 
6 
24 
120 
720 
5, 040 
40, 320 
362, 880 
3, 628, 800 
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5 . 





Explain: Factorial notation is used as a short way of indicating 
the product of the first n counting numbers. 

6. Work the following examples on the board. 

a. 2 ! + 3 ! = 8 

b. 4! - 2! = 22 

c. 2! • 3! - 12 

d. 4! 4- 2! = 12 

7. Assessment - Objective B - Distribute the work sheet entitled 
"Factorial. " Have students begin work on this sheet. 

B. Band H 

Students should be given the opportunity to pursue their interests 
in the games and. puzzles as they complete the work sheet. 



Solutions to: 


Factorial Worksheet 








1* a. 


3 


2. 


a. 


1 


3. 


a. 


2 


b. 


8 




b. 


18 




b. 


12 


c. 


4 




c. 


2 




c. 


4 


d. 


26 




d. 


0 




d. 


48 


e. 


126 




e. 


22 




e. 


720 


4. a. 


2 


5. 


a. 


1 


6. 


a* 


2 


b. 


12 




b. 


2 




b. 


3 


c. 


3 




c. 


6 




c. 


4 


d. 


20 




d. 


24 




d. 


5 


e. 


1 




e. 


120 




e. 


6 


7. a. 


8 














b. 


5! 














c. 


3! 














d. 


6! 














e. 


4! 
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FACTORIAL 



1. 


a. 


1 ! + 2 ! = 


2. 


a. 


21 


- 1! = 




b. 


2! +3! = 




b. 


4! 


- 3! =• 




c. 


21 +21 = 




c. 


3! 


- 2! = 




d. 


4! + 21 = 




d. 


5 ! 


- 5! = 




e. 


5 ! + 3 ! = 




e. 


4! 


- 2! = 


3. 


a. 


1! • 2! = 


4. 


a. 


2! 


-r 1! = 




b. 


3! • 2! = 




b. 


4! 


-4 2! = 




c. 


2! • 2! = 




c. 


3! 


4- 2! = 




d. 


4! • 2! = 




d. 


5! 


4- 3! = 




e. 


5! • 3! = 




e. 


35 


4- 3! = 


5. 


a. 


1 • u - 


6. 


a. 


2! 


4 1! = 




b. 


2 • 1! = 




b. 


3! 


4- 2! = 




c. 


3 • 2! = 




c. 


4! 


-4 3! = 




d. 


4 • 3! = 




d. 


5! 


4 4! = 




e. 


5 - 4 ! = 




e. 


6! 


4 5! = 



7. a. 8! = • 7! 

b. 6! = 6 • l 

c. 5 ! = 5 • 4 • 

d. 7 ! 4- = 7 

e. 4- 3! = 4 
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LESSON 9 



I. Unit: Probability 

II. Materials: 

Science Research Associates Kit 

III. Procedure: 

A. Divide the class into three groups according to how well 
they were able to perform on the survey test on addition 
and subtraction of whole numbers. Explain to the class that 
you will work with the group which had the most difficulty. 

The middle group will use the SRA computational skills develop- 
ment kit and the third group, which did best on the tests, will 
solve cross number puzzles found in the SRA kit of Cross 
Number Puzzles. 

B. Prior to this time the teacher should acquaint himself with 
the kits. The teacher's guide offers many helpful suggestions. 

C. Inform students that the purpose of the kits is for them to 
locate skills on which they need practice. Encourage them to 
take their time and work carefully. Explain that if they have 
difficulty with the diagnostic tests it will not affect their grade 
so long as they work hard. If this tone is established at the 
outset, you should find these kits successful. 
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LESSON 10 



I. Unit: Probability 

II. Objectives: The student should be able to: 

Apply the principle of factorial notation to solve problems 
concerned with arrangements of n things taken n at a time 

III. Materials: 

A. Fla^h cards on addition and subtraction of whole numbers 

B. Work sheet entitled, "Arrangements u 

C. SRA Computational Skills Kit 

IV. Procedure: 

A. Band I 

Use the flash cards as an oral exercise for reviewing the 
basic addition and subtraction facts. Each student should 
have the opportunity to answer at least one problem. 

B. Band II 

1. Have the following problem written on the board: 

Which of the following is the factorial symbol? 

(a) X (b) ! (c) ? (d) V 

2. Have students write the answer on their papers. Discuss 
the correct answer and have students describe the meaning 
of the factorial symbol using examples. This will assess 
objectives A and C of Lesson 8. 

3. Discuss the results of the work sheet entitled, "Factorial. 11 
Point out the following patterns: 

a. n • {ix - 1) 1 = n! 

b. n ! -s- (n - 3 ) \ = n 

4. Have the following two arrangement problems written on 
the board. 

a. How many ways can seven people line up to buy tickets 
to a baseball game? 

b. In how many ways can a baseball manager arrange the 
batting order of nine players? 
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5 r Discuss the solution of these problems using a box 

diagram. Show how the factorial symbol can be used 
to express the solutions. 

6, Assessment - Distribute work sheet entitled, "Arrangements 
Have the students complete these as a home assignment. 

C. Band HI 

1. The slower students should be introduced to the SRA Kit 
under the direction of the teacher. 

2. The middle group should continue working with the SRA 
Kit individually. 

3. The group which had no problems working with addition and 
subtraction of whole numbers should have the option of 
working on SRA cross number puzzles, games, or puzzles. 



Solution - "Arrangements" 

1 . 120 

2. 85 ! 

3. 37 1 

4. n ! 
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ARRANGEMENTS 



1. How many ways can the five players on a basketball team be 
arranged? 

2. In how many ways can a freight train of 85 cars be coupled 
together ? 

3. How many ways can 37 flcates be arranged in a parade? 

4. How many ways can the people in this room be seated? 
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LESSON 1 1 



I. Unit: Probability 

II. Objectives: The student should be able to: 

A. Construct the number arrangements of n things taken r 
at a time 

B. Apply the Rmdamental Principle of Counting by solving 
related problems 

III. Materials: 

A. Work sheet entitled, "Related Problems" 

B. SR A Kit 

IV. Procedure: 

A . Band I 

1. Use the Math Builder and filmstrip 14, Multiplication, 
Multipliers from 6 through 9, from the set AR-FX. 

2. Preview the filmstrip. 

3. Give the first 10 to 15 problems orally in Part A. Use 
the left-to-right scanning technique. Start at a rather 
low speed. 

4. Change from the left-to-right scanning to the full line 
frame and mask out the answers. Complete Part A. 

5. If students make errors use the pause button to give the 
students a longer look at the problem. 

6. Start at a low speed and gradually increase it. You will 
probably want the speed below 90 when the fastest speed 
is obtained. 

B. Band II 

. 1. Introduce arrangements of n things taken x at a time by 
discussing the problem about Coach Johnson which is 
found on page 16 in Book 5, Experiences in Mathematical 
Discovery: Arrangements and Selections , National 

Council of Teachers of Mathematics. Discuss the related 
problems at the top of page 17 placing emphasis on the 
Kmdamental Principle of Counting. 

2. Distribute work sheet ent/tled, "Related Problems" and 
permit students to work at their own rate. 
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D. 
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The students should have the opportunity to work on 
the SKA kits or cross number puzzles as they finish 
the work sheet from Band II. 

Solutions: Related Problems 

1. 210 

2. 336 

3. 1680 

4. 30 
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RELATED PROBLEMS 



1. A stock broker receives seven orders to sell stock at the same time. 
In how many ways can he select the first three orders to fill? 

2. Eight customers came into a store at the same time. In how many 
ways can the clerk choose the first 3 to wait on? 

3. Four persons enter a bus in which there are eight vacant seats. In 
how many different ways can they pick their seats ? 

4. Six persons have been nominated for 2 offices, president and vice 
president. In how many ways might 2 persons be elected? 
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LESSON 12 



I. Unit; Probability 

II. Materials: Work sheets entitled, "How Many License Tags 11 

and “Let's Review” 



I TT , Procedure: 

A. Band I 

This should consist of oral exercises dictated by the 
teacher. The problems should be the basic multiplica- 
tion facts. Each student should have the opportunity 
to answer at least one problem. 

B . Band II 

1. Use a summary similar to the one found on pages 18-19 
in Book 5, Experiences in Mathematical Discovery : 
Arrangements and Selections , National Council of Teachers 
of Mathematics for distinguishing between different types 
of arrangement problems. 

2. Distribute work sheets entitled, “How Many License Tags" 
and "Let's Review. " Permit students to work at their 
own rate. 

C. Band III 

As students complete the work of Band II they should 
have the opportunity to work on their selection of 
games and puzzles. 

D. Solutions to: How Many License Tags 

1. 26 

2 , 26 

3. 10 

4. 10 

5. 10 

6 . 10 

7. 26 x 26 x 10 x 10 x 10 x 10 = 6, 760, 000 
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L»et ! s Review 



O 




. 36 
. 6 
. 120 

. 17, 376, 0C0 

. 120 
. 12 
. 56 
. 26 
. 114 
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2 

3 

4 

5 

6 

7 

8 

9 



HOW MANY LICENSE TAGS 



Each state in the U.S.A. sells license tags to car owners. 

The state must make enough tags with different numbers so that each 
car has different tags. Suppose a state used tags with only 3 numbers. 

Then only 1000 different tags could be made. If there were more than 
1000 cars registered in the state, then there would not be enough different 
tags. 

There is a method cC finding out how many different tags could be 
made. In Maryland the tags have two letters and four numerals. These 
may be used more than once in a, tag. For example: AA 4464. This is 

the method of finding out how many cars tags are different. (The first 
numeral may be zero. ) 

1. How many choices are there for the first letter? 

2. How many choices are there for the second letter ? 

3. How many choices are there for the first numeral? 

4. How many choices are there for the second numeral? 

5. How many choices are there for the third numeral? 

6. How many choices are there for the fourth numeral? 

7. What is the total number of different tags which can be made in Maryland? 
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LET*S REVIEW 



EXERCISES 

1. How many different meals can be made of: a salad, a meat, 

a vegetable, and a dessert? The choices are listed below. 



Salad 


Meat 


Vegetables 


Dessert 


tossed green 


chicken 


potato 


jello 


lettuce and tomato 


meat loaf 


beets 


cake 






corn 


pie 



2. To get to Hawaii Jim took a train to San Francisco. He had a 
choice of 3 trains. From San Francisco he took a ship to Hawaii. 

He had a choice of 2 ships. How many different ways could he travel 
from San Francisco to Hawaii? 

3. Sally arranged 5 dolls on a shelf. How many different ways could 

she arrange the dolls? 

4. Maine has 3 letters and 3 numerals in its license tags. How many 
different tags could be made? 

5. A chorus concert consists of 6 selections. The first part of the 
concert is composed of 3 of these selections. In how many ways can 
the first part of the concert be planned? 

6. 2! * 3! = 

7. 8! 4* 6! = 

8. 4! .+ 2! = 

9. 5! - 3! = 
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RESOURCE MATERIALS 



A. Books 

t Adler, Irving. The Giant Golden Book of Mathematics . 

New York: Golden Press. 1958 

Bergamini, David. Mathematics , Life Science Library. 

New York, N. Y. : Time, Inc. 1963 

Heddens, James M. Today's Mathematics . Chicago: 
i Science Research Associates, Inc. 1963 

Highland, H. J. The How and Why Wonder Book of Mathematics . 
New York: Wonder Books. 1963 

Hughes, Toni. How to Make Shapes in Space . New York: 

E, P. Dutton and Co. , Inc. 1955 

Johnson, Pauline. Creating With Paper . Washington: 

University of Washington Press. 1958 

Morris, Dennis and Topfer, Henry. Advancing in Mathematics , 
Gra de 7. Chica.go: Science Research Associates, Inc. 1963 

Morris, Dennis and Topfer, Henry. Advancing in Mathematics , 
Grade 8. Chicago: Science Research Associates, Inc. 1963 

Northrop, Eugene P. Riddles in Mathematics . New York: 

D. Van Nostrand Co. , Inc. 1944 

Wirtz, Robert; Bote I, Morton and Nunley, B. G. Disco very 
in Elementary School Mathematics. Chicago: Encyclopaedia 

Britannica Press, Inc. 1963 

Young, Mary. Singing Windows. New York: Abingdon Press . 

1962 ~ * 

B. Pamphlets and Periodicals 

Amir-Mo-Az. Ruler , Compasses and Fun. New York: 

Ginn and Co. 1966 

Bazdon, Jack and Mur tin, Mark. Cross Number Puzzle Boxes . 
Chicago: Science Research Associates, Inc. 1966 

Criflinski, Henry. Modern Mathematics, Ditto Workbo oks . 
Washington, D. C. : Hayes School Publishing Co. 1964 
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Herrick, Marian C. Modern Mathematics for Achievement . 

New York: Houghton Mifflin Co. 1966 

Johnson, Donovan. Paper Folding for the Mathematics Class . 
Washington, D. C. : National Council of Teachers of 

Mathematics. 1957 

Johnson, Donovan A. and Glenn, William H. Topology: The 

Rubber - Sheet Geometry . Atlanta: Webster Publishing Co. 

1960 

Larson, Harold. Enrichment Pro gram for Ar ithmetic 

Grades 3-8: Elmsford, New York: Harper and Row Publishers. 

1963 

Murray, William D. and Rigney, Francis. Paper Folding for 
Beginner s . New York: Dover Publications, Inc. I960 

Potter, Mary and Mallory, Virgil. Education in Mathematics 
for the Slow Learner . Washington, D. C. : National Council 

of Teachers of Mathematics. 1958 

Proctor, Charles and Johnson, Patricia. Computational 
Developmental Skills Kit. Chicago: Science Research 

Associates, Inc. 1965 

School Mathematics Study Group. Conference on Mathematics 
Education for Below Average Achiever . Pasadena, California: 
Vroman Co. 1964 

Topics in Mathematics for Elementary School T eacher s. 
Washington, D. C. : National Council of Teachers of Mathematics. 

1964 

Wirtz, Robert and Botel, Morton. Math Workshop , Levels A-F . 
Chicago: Encyclopaedia Britannica Press, Inc. 1961 

Woodby, Lauren. The Low Achiever in Mathematics . 

Washington, D. C. : U. S. Office of Education. 1964 

C. Games 

Milton Bradley Co., Springfield, Mass. 

11 Primary Peg Board #474X" 

Pegs #472X or #475X 

Edmund Scientific, Barrington, New Jersey 08007 
"Dr. Nim" ($2. 98) 

"Probability Kit" ($4. 00) 

"Soma" ($2.00) 
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Ideal Supply Co., 11315 Watertown Plank Road, Milwaukee, 

^ Wis. 53Z01 

■ "Geometric Wire Forms and Patterns #794" ($3.00) 

Kohner Bros., Inc., 155 Wooster Street, New York, N. Y. 1001Z 
"Euclid" ($1. 00) 

"Hexed" ($1. 00) 

"Hi-Q" ($1.00) 

"Kwazy Quilt" ($1. 00) 

"Pythagoras" ($1.00) 

"Tormentor" ($1. 00) 

"Voodoo" ($1. 00) 

Krypto Corporation, Z Pine Street, San Francisco, California 94111 
"Krypto" ($3. 9 5) 

Parker Bros., Inc., P. O. Box 900, Salem, Mass. 

"Take Twelve" ($3. 00) 

Science Research Associates, Z59 East Erie Street, Chicago, 

Illinois 60611 

"Equations" ($3.00) 

"Cross Number Puzzles" ($ZZ. 75) 

D. Films 

^ Baltimore County Central Film Library 

Probability , McGraw Hill Book Co. 

Mean, Median and Mode, McGraw Hill Book Co. 
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NUMBERS, OPERATIONS AND ALGORITHMS 



o 

ERIC 

himaffamiaaa 



79 



NUMBERS, OPERATIONS AND ALGORITHMS 



I. Master Chart - Grades Sik through Eleven 

II. Grade Nine Chart and Behavioral Objectives 

A. Whole Numbers 

B. Fractional Numbers - Preliminary Topics 

C. Multiplication of Fractional Numbers 

D. Divisioii of Fractional Numbers 

E. Addition of Fractional Numbers 

F. Subtraction of Fractional Numbers 

G. Decimal Numerals 

H. Percent by Ratio and Proportion 

I. Square Root 

III. Activities 
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NUMBERS, OPERATIONS AND ALGORITHMS 
WHOLE NUMBERS - Grade 9 



Note: In the llowing list of objectives, we shall agree to use 

phrase such as "a three digit number" to mean n a number 
named by a numeral containing three digit symbols. 11 



Properties of Addition oi Whole Numbers 
The student should be able to; 

1. Name the additive identity 

2. State the principles of closure, commutativity, 
and associativity in addition 



Properties of Subtraction of Whole Numbers 

The student should be able to: 

1. State the principles of non-closure, non- 
commutativity, and non-' associativity of 
subtraction 



Properties of Multiplication of Whole Numbers 
The student should be able to: 

1. State the principles of closure, commutativity, 
and associativity in multiplication 

2. Name and identify the distributive principle 

3. Demonstrate the distributive principle using 
parentheses 



Properties of Division of Whole Numbers 

The student should be able to: 

1. State the principles of non-closure, non- 
commutativity, and non- associativity in 
division 



Page 

FO-56 



FO-58 

FO-62 



FO-70 



FO-18 



97 




FQ-19 



NUMBERS, OPERATIONS AND ALGORITHMS 
FRACTIONAL NUMBERS - Grade 9 

Preliminary Topics 



Divisibility Rules 

The student should be able to: 

1. Apply the principle of divisibility rules to solve 
related problems 



Page 



Greatest Common Factor 

The student should be able to: 

1. Name and identify the greatest common factor 
for a pair of numbers 

2. Demonstrate how to find the greatest common 
factor using Euclid’s Algorithm 

3. Describe Euclid's Algorithm for finding the 
greatest common factor of two numbers 
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